Purpose: Emergency operations for perforated peptic ulcer are associated with a high incidence of postoperative complications. While several studies have investigated the impact of perioperative risk factors and underlying diseases on the postoperative morbidity after abdominal surgery, only a few have analyzed their role in perforated peptic ulcer disease. The purpose of this study was to determine any possible associations between postoperative morbidity and comorbid disease or perioperative risk factors in perforated peptic ulcer. Materials and Methods: In total, 142 consecutive patients, who underwent surgery for perforated peptic ulcer, at a single institution, between January 2005 and October 2010 were included in this study. The clinical data concerning the patient characteristics, operative methods, and complications were collected retrospectively. Results: The postoperative morbidity rate associated with perforated peptic ulcer operations was 36.6% (52/142). Univariate analysis revealed that a long operating time, the open surgical method, age (≥60), sex (female), high American Society of Anesthesiologists (ASA) score and presence of preoperative shock were significant perioperative risk factors for postoperative morbidity. Significant comorbid risk factors included hypertension, diabetes mellitus and pulmonary disease. Multivariate analysis revealed a long operating time, the open surgical method, high ASA score and the presence of preoperative shock were all independent risk factors for the postoperative morbidity in perforated peptic ulcer. Conclusions: A high ASA score, preoperative shock, open surgery and long operating time of more than 150 minutes are high risk factors for morbidity. However, there is no association between postoperative morbidity and comorbid disease in patients with a perforated peptic ulcer.
Introduction
The development of anti-secretory medications, including H2-blockers and proton pump inhibitors, together with the realization that peptic ulceration is an infectious disease whose causative agent, Helicobacter pylori, can be eliminated by anti-bacterial regimens, means that there is now a high probability of curing peptic ulcer disease and preventing its recurrence. As a result, there has been a marked decrease in the number of patients with uncomplicated peptic ulcers who have undergone elective surgery, and globally, the incidence of peptic ulcer disease has fallen in recent years. (1) However, the number of patients admitted for emergency surgery after peptic ulcer perforation has not undergone a similar decline, and peptic ulcer perforation remain a substantial healthcare problem. (1) (2) (3) (4) Emergency surgery for perforated peptic ulcer is associated with a high rate of postoperative complications (between 21% and 43%). al. (7) reported that underlying diseases are a major risk factors for postoperative morbidity, while Habu and Endo (8) revealed that a prolonged operating time and excessive blood loss were significantly associated with morbidity after surgery for gastric cancer in elderly patients. At present, little is known about the relationship between perioperative risk factors and postoperative morbidity for perforated peptic ulcer. The aim of this study was to investigate the contribution of perioperative risk factors and comorbid diseases to morbidity following peptic ulcer perforation surgery. One patient was excluded because the final pathological report revealed that he had gastric cancer.
Materials and Methods
Preoperative shock status was defined as persistent hypotension (systolic blood pressure ＜90 mmHg, mean arterial pressure ＜60 mmHg, or a reduction in systolic blood pressure ＞40 mmHg from baseline).
The following definitions were used to assess the complications: (9) (1) leakage, defined as a dehiscence confirmed by contrast ra- The underlying diseases of the patients were defined as follows: (9) (1) Hypertension: patients diagnosed with hypertension by physicians were classified into two groups; those with controlled hypertension and those with uncontrolled hypertension.
(2) Heart disease: patients diagnosed with heart disease by a cardiologist were classified into two groups; those with severe heart disease (such as coronary vessel disease, congestive heart failure) and those with mild heart disease (such as atrial fibrillation with a normal ventricular rate). The operative procedures were done as follows:
(1) Primary repair with an omental patch: a simple suture was performed at the site of perforation, a strand of well-vascularized omentum was placed directly onto the perforation, and the sutures were knotted above the omentum. The vagal innervations of the gastric antrum were preserved.
The relationships between several factors and postoperative complications were analyzed using the chi-square test. A P-value ＜0.05 was considered to be statistically significant. A binary and multinomial logistic regression model was used for the univariate and multivariate analyses. SPSS version 12.0 (SPSS Inc., Chicago, IL, USA) was used for statistical analyses.
Results

Clinical characteristics of the patients
A total of 142 patients presented with perforated peptic ulcers.
Of these, 108 were males (76.1%) and 34 were females (23.9%). and primary repair with highly selective vagotomy (two cases, 1.4%).
Combined organ resection was performed in 7 cases (4.9%). Five cases were subjected to cholecystectomy because gall bladder stone was present, 1 case was subjected to appendectomy because acute appendicitis was detected, and 1 case was subhected to hernia sac resection because right inguinal hernia was present. The mean operating time was 149.6 minutes ( Table 2 ).
Postoperative morbidity and mortality characteristics
The overall postoperative morbidity rate was 36.6%. The most frequent postoperative complications were: wound problem (24 cases, 17.0%), pulmonary complication (24 cases, 17.0%), cardiac problem (6 cases, 4.2%), urological complication (6 cases, 4.2%),
and fluid collection (6 cases, 4.2%) ( Table 3 ). The overall mortality rate was 6.3%. All of the latter patients expired due to multi-organ failure following sepsis caused by postoperative pneumonia. were associated significantly with postoperative morbidity (P＜0.05) (Table 4) . However, the type of operation, the use of combined organ resection, the site of perforation and the interval between ulcer perforation and operation were not significantly associated with postoperative morbidity.
Univariate analysis of operative risk factors
Characteristics and univariate analysis of comorbidities
The overall comorbidity rate was 51.4% (73 patients). The most frequent underlying diseases were hypertension (27.4%), diabetes mellitus (9.8%), and tuberculosis (7.0%) ( Table 5 ). Univariate analysis was performed to determine which comorbidities were associ- (Table 5) .
Multivariate analysis of comorbidities and operative risk factors
Multivariate analysis was performed with the factors that were found to be statistically significant in the univariate analyses ( CI=1.28~7.97).
Discussion
Emergency operations for perforated peptic ulcer are associ- In the present study, 3 (2.1%) patients had an ASA score of 1, 112 (78.9%) patients an ASA score of 2, 25 (17.6%) patients an ASA score of 3, and 2 (1.4%) patients an ASA score of 4. In univariate analysis, the ASA score was a significant risk factor for postoperative morbidity, and multivariate analysis revealed that the ASA score was an independent prognostic factor of morbidity from a perforated peptic ulcer.
Boey et al. (12) reported that preoperative shock and a longstanding perforation (≥24 hours) were important risk factors for postoperative morbidity and mortality following a perforated peptic ulcer. In the present study, 20 patients (14.1%) had a preoperative shock status and 74 patients (52.1%) had a long-standing perforation (≥24 hours). The patients with preoperative shock were associated with more postoperative morbidity than patients with a stable blood pressure (65.0% vs. 31.7%). Moreover, multivariate analysis revealed that preoperative shock was an independent prognostic factor for postoperative morbidity. On the other hand, a long-standing perforation was not a significant prognostic factor in univariate and multivariate analysis (P＞0.05).
Linder et al. (13) reported that degree of peritonitis affects morbidity after an operation for intestinal perforation. However, in that the surgical approach was an independent prognostic factor for postoperative morbidity. However, the present study is a retrospective study and thus it remains possible that there was some selection bias that caused the patients who were in good general condition to belong to the laparoscopic surgery group.
When we analyzed patients who were in a stable condition upon admission, we performed primary repair. There was a significant decrease in wound complications in the laparoscopic surgery group
rather than the open surgery group.
It has been known as the operating time influences postoperative morbidity. Hwang et al. (17) found that an operating time exceeding 3 hours was associated with a higher morbidity rate than shorter operating times. In our study, the median operating time was 149.6 minutes. When the patients were divided into two groups on the basis of this mean time, we found that the patients with an operating time that exceeded 150 minutes were significantly more likely to suffer postoperative morbidity than the patients with shorter operating times (45.8% vs. 28.9%). Both the univariate and multivariate analyses also revealed that a long operating time was an independent prognostic factor for postoperative morbidity.
However, it should also be noted that long operations may reflect difficult cases that lead to difficult operations.
Male gender is significantly associated with perforated peptic ulcer, as males account for 71.4~94.5% of perforated peptic ulcer cases. (18) (19) (20) (21) (22) (23) (24) However, while Sonnenberg(25) also found this, they also observed that the proportion of female patients has increased in recent years. In the present study, the proportion of males to females was 3.1 to 1. The morbidity rate was significantly higher for female patients than male patients, and female gender was found to be a statistically significant risk factor for postoperative morbidity (P ＜0.05) in univariate analysis but not multivariate analysis.
Age has been recognized as an important prognostic factor for perforated peptic ulcer. Testini et al. (26) revealed that patients over 65 years have a significantly higher mortality rate after surgery for perforated peptic ulcer than younger patients because of the more frequent presence of comorbid diseases. In the present study, the mean age of the patients was 56.5 years. Univariate analysis revealed that the postoperative morbidity rate for patients over 60
years of age (52.3%) was significantly higher than that for younger patients (23.4%). In particular, an age exceeding 60 years was significantly associated with urological complications. This may relate to the fact that benign prostatic hyperplasia increases with aging.
However, age was not an independent prognostic factor for postoperative morbidity in multivariate analysis.
About 11.5~40.9% of patients with peptic ulcer disease have comorbid diseases. Park and Kang (20) and Ko et al.(27) reported that pulmonary disease was the most frequent comorbid disease, followed by hypertension and diabetes mellitus. Noguiera et al. (3) reported that hypertension was the most frequent comorbid disease, followed by pulmonary disease. In the present study, the most frequent comorbid diseases were hypertension (27%) and diabetes mellitus (9.7%). The patients with comorbid diseases had higher postoperative morbidities. In addition, univariate analysis found that hypertension, diabetes mellitus and pulmonary disease were significantly associated with a higher rate of postoperative morbidity. In particular, compared to normotensive patients, patients with hypertension were significantly more likely to suffer wound problems, pulmonary complications, and urological complications (P ＜0.05). Notably, the mean age of patients with hypertension was 71.2 years. In contrast, the mean age of normotensive patients was 50.9 years (P=0.008). Additionally, compared to normotensive patients, patients with hypertension were significantly associated with diabetes mellitus (P=0.022) and heart disease (P=0.016). Jeong et al. (9) reported that patients with heart disease had high morbidity rates after radical surgery for gastric cancer. The result that patients with heart disease had high morbidity rates after radical surgery for gastric cancer as Jeong et al. (9) reported, could be one of the reasons why patients with hypertension have a higher postoperative morbidity rate than normotensive patients. However, multivariate analysis showed that hypertension was not an independent prognostic factor of postoperative morbidity. analysis did not find that diabetes mellitus was an independent prognostic factor of postoperative morbidity. This may relate to the fact that the number of patients with diabetes mellitus was small.
To verify the relationship between diabetes mellitus and morbidity after surgery for perforated peptic ulcer, additional studies should be conducted with more patients with diabetes mellitus.
There were several limitations in our study. First, the number of patients who had respective underlying diseases were insufficient for determining the contribution of those diseases to postoperative morbidity. Moreover, the data about underlying disease were collected retrospectively; thus, it was impossible to categorize exactly according to disease entity and severity. Second, there could have been some selection bias since the patients who were in poor condition tended to be in the open surgery group. This could have affected the results regarding the surgical approach. Third, the study was retrospective and possible confounding factors could not be controlled.
The major strength of this study was that it examined the con- In conclusion, a high ASA score, the presence of preoperative
shock, an open surgery and a long operating time more than 150 minutes are high risk factors for morbidity. In contrast, there is no association between postoperative morbidity and comorbid disease in patients with a perforated peptic ulcer. For patients with a high ASA score or preoperative shock, every effort should be made to shorten the operating time. Additionally, laparoscopic primary repair can be one of the strategies to decrease postoperative morbidity for patients with a high ASA score, unless the vital signs of patient are unstable.
